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05143sequence listing.txt 
SEQUENCE LISTING 

<110> SOCIETE DE CONSEILS DE RECHERCHES ET D 'APPLICATIONS SCIENTIFIQUES 
(S.C.R.A.S.) 

<120> Process for preparing recombinant heterocarpine 

<130> RS 331 PCT 

<150> FR 02/15563 
<151> 2002-12-10 

<160> 14 

<170> Patentin version 3.1 

<210> 1 

<211> 10 

<212> PRT 

<213> Pilocarpus Heterophyllus (peptide fragment) 

<400> 1 

Lys Leu lie Gly Ala Arg Tyr Phe Asp Lys 
1 5 10 

<210> 2 

<211> 14 

<212> PRT 

<213> Pilocarpus Heterophyl 1 us (peptide fragment) 

<400> 2 

Tyr Gly Glu Asp He lie val Gly val lie Asp ser Gly val 
1 5 10 

<210> 3 
<211> 6 
<212> PRT 
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051435equence listing.txt 
<213> Pilocarpus Heterophyllus (peptide fragment) 

<400> 3 

Pro Glu ser Glu Ser Tyr 
1 5 

<210> 4 

<211> 41 

<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Primer for 5' specific cDNA products 
<400> 4 

tccaagcagc aaaaactagt gacccagggg ccattatatc t 41 

<210> 5 

<211> 38 

<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Primer for 3' specific cDNA products 

<400> 5 

cggtatggac gcggctattg ctgatggtgt tgatgtaa 38 

<210> 6 
<211> 1675 
<212> DNA 

<213> Pilocarpus Heterophyllus (5' cDNA fragment of the cdna encoding for 
heterocarpi ne) 



<400> 6 

ctaatacgac tcactatagg gcaagcagtg gtatcaacgc agagtacgcg gggatgcccc 60 

aagctaattc ttatcttttt tctttctttt tgttgttgtt ttgtcaaagc agcaatgagg 120 

tctaggaatg gtgttcttca tttattcctt ttcgttcttg catggcttct gttggcggct 180 

ctccatgcta actcaagttc ggatgagaga tcaacatata tagttcatat ggacaagacc 240 

catatgccca aaaccttctc tagcccccac cattggtact cttcggtcgt tcgatccctc 300 
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05143sequence listing.txt 





dyL.L.ddL.L.ad 


dL LdddLL.yv- 


L.y LCgd lCC L 


CdCCdCLLCL 


xgxaxac LC L 






i- Lyv. Lv^dLyy 


L L LL.dy Lyi-d 


y L L Ltd lC LL- 


-3 ^ 3 "J "3 ^ ■♦- 

ddCdyyaac L 


xgaaacxcxd 




dddddy LI- LI. 


L.dyy L L L(.y l 


V- LCdy L L Ld L 


y ccyaxaaya 


cagcgdcac L 


xgacaccacc 






adLT.LV.LCLL. 


CC Lydd LdC L 


^ ^ ^ +" 
yccaacggg L 


+• ^1 ^ 

xg rggcc xgc 


xxcaaagxax 


c /in 


y y Lyddyd Ld 


Lddi. Ly L Ly y 


Ly L Ld L Lyac 


agcgg Lg lc L 


ggccggagag 


xgaaagxxax 


Ann 


-> "3 -3 ^ 

dd xyd Lyd Ly 


y Ld Lyyycy c 


xa L Lccaagc 


agarggaagg 


gagaaxgxga 


agctggacaa 


boU 


ydy L LCdd lX 


cc LCcaLy xg 


caacxcaaag 


c L raLLggag 


cxagaxaxxx 


cgataaigggt 


7Zu 


dUCd L LyCyy 


caaa Lccxgg 


gat LaacaLt 


agcaxgaaa L 


ctgccagaga 


tactatgggg 


780 


CdryyyclCXC 


acaca lcc lc 


cacag L xgc L 


gggaa L Laxg 


"tggaxggcgx 


xtcattcttt 


840 


ggctatgcta 


aaggtacagc 


aaaaggagtg 


gcaccacggg 


cgagagtggc 


tatgtacaag 


900 


g LcaLt L LLg 


acgaagggcg 


CLaLgcatct: 


garg LLCttg 


ccggtatgga 


cgcggctatt 


960 


gctgEtggtg 


L tgangtaaL 


ttcaatatca 


atgggat ttg 


atgagacccc 


gttgtatgaa 


1020 


gatcctatag 


caattgcctc 


attcgctgct 


acagagaagg 


gcgtagtggt 


ctcatcttca 


1080 


gcaggaaatg 


cagggccagc 


gctagggagc 


ttgcacaatg 


gaatcccatg 


gacgttaact 


1140 


gttigcagc'tg 


gaaccattga 


ccgttcattt 


gcaggcacta 


taactcttgg 


gagtggggaa 


1200 


acca xcaL xg 


gatggacaat: 


gttcccagcc 


agtgcttatg 


tagcagactt 


gccactgctt 


1260 


ta'taacaaga 


cttactctgc 


atgcaactca 


actcgattat 


tatctcaact 


ccgaactgac 


1320 


gccarcaxcg 


tatgcgaaga 


agctgaagat 


tcggtatctg 


agcaaatatc 


tgttgtcagt 


1380 


gcatcgaaca 


ttcggggagc 


catatttgtt 


tcagattatg 


atgctgaatt 


atttgaactt 


1440 


ggtggtgtga 


ctattcctgg 


tgtcgtgatt 


agcaccaagg 


atgcaccggc 


tgtgatcagc 


1500 


tacgccagca 


atgatgtgaa 


acctaaggca 


agcatcaagt 


tccaacaaac 


tgttctgggc 


1560 


acaaagcctg 


caccagccgt 


ggctttctat 


acttctagag 


gtccgtcacc 


gagctatcca 


1620 


ggcatcttaa 


agccagatat 


aatggcccct 


gggtcactag 


tttttgctgc 


ttgga 


1675 



<210> 7 
<211> 1689 
<212> DNA 

<213> Pilocarpus Heterophyllus (3' cDNA fragment of the cDNA encoding for 
heterocarpine) 

<400> 7 

cggtatggac gcggctattg ctgatggtgt tgatgtaatt tcaatatcaa tgggatttga 60 

tgagaccccg ttgtatgaag atcctatagc aattgcctca ttcgctgcta cagagaaggg 120 

cgtagtggtc tcatcttcag caggaaatgc agggccagcg ctagggagct tgcacaatgg 180 

aatcccatgg acgttaactg ttgcagctgg aaccattgac cgttcatttg caggcactat 240 
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CLCLk, I. ^^^^ 


ay ^yyyydaa 


05143sequence 1 i sti ng . txt 
ccatcattgg atggacaatg ttcccagcca 


y xyc L Ld Ly L 






fT" a r 1" n r* 1" 1" 1" 

k.v.av. i.yiu L. I. L. 


ataacaagac 


ttactctgca 


tgcaactcaa 


(.LCydLLdLL 






\»yad^ L.yd^y 


ccatcatcgt 


atgcgaagaa 


gctgaagatt 


cyy Ld Lcxyd 






y L *-y n-dy Ly 


catcgaacat 


tcggggagcc 


atatttgttt 


Cdyd L Ld Lyd 




i.^cici I. (.a 


t"t"rfia;^ r1"l"n 
u L. L.y adL. L uy 


gtggtgtgac 


tattcctggt 


gtcgtgatta 


y L.dL.L.ddyyd 




■t*n^3/~/~nn/~"t" 


y LydL(-dyi.L 


acgccagcaa 


tgatgtgaaa 


cctaaggcaa 


gCd LCddg L L 


DUU 


i> i-ddi-cicici V. I. 


y L. Lyyyi-d 


caaagcctgc 


accagccgtg 


gctttctata 


e~ -\- -\- f'' •\- -"y r~\ ~\ f~\ 

(- L LC Ldgdyg 


DDU 


+- /- /— /-I -f- /" "3 c r\ 


dyi- LdLL.(_dy 


gcatcttaaa 


gccagatata 


atggcccctg 


gg Lcac tag L 


/ 




Lyyd L LC(_dd 


atactgctac 


agcccaaatt 


ggtttgaata 


cccxc L xgac 


/ oU 


day Lydd LdL. 


ddLdLyy L L L 


ctggaacatc 


aatggcctgc 


cctcatgctg 


c Lgg rg tagc 


QACi 




ddyyycycdc 


accctgaatg 


gagtgcagct 


gctattaggt 


ctigcaaligali 


yuu 


ydl^LdCdyv^d 


dd Lccc L Lgy 


ataacacact 


aaatccaatc 


cgggacaatg 


gtictaaticaa 


r\ /r 


L L LCdCd lC L 


gc L LCdCC 


tagctatggg 


agccggccaa 


gttgatccta 


atcgggcact 


lOZO 


Lyd LCC t y y L 


L uyd L L td xg 


aaaccacccc 


acaagattat 


gtgagcctcc 


"tctgcactct 


lUou 


y ddO. I. LL.di.i. 


CddadCCddd 


tcctgtccat 


tacaagatca 


aaccgttaca 


gctgctccac 


1±4U 


f ^ f -f- "a -3 -f- ^ ^ -f- 


yd LC LXdaC L 


atccttcttt 


tattacttta 


cactacaaca 


caaatgcaac 




d L L Ly L l-(.dy 


dCXX L LCdCd 


ggactgtgac 


taacgttgga 


ggaagcgcta 


caactiiacaa 


1 OCA 


rt r' "a "3 "t~ /~ 

y y cCddyd lc 


dC Lgc lcc lc 


taggttctgt 


agttagtgtc 


tcaccagaca 


cattggcctt 




(.dydddy (.dy 


Ldxydy Ccigc 


agagctacga 


gctcactatt 


gagtacaagc 


ctgatggtga 


IJoU 


dydddC Ly L L 


Li-dLLLyyyy 


aacttgtttg 


gattgaagaa 


aatgggaatc 


acac Lg xgag 


144U 


y dy CLL Ldl. 1. 


dCdg Lg LCdC 


cttccatgag 


taactttgtg 


tttatgggta 


cacaatiaa'tti 


1500 


gataaaaatt 


tgttctgatc 


acaactgtgg 


gaataatcga 


cgtttatgaa 


cccagaataa 


1560 


gttgtttggt 


cgtcttcaac 


attatcataa 


aggacttgaa 


tcatgtgtgt 


tgattttctg 


1620 


caaaaaaaaa 


aaaaaaaaaa 


aagtactctg 


cgttgatacc 


actgcttgcc 


ctatagtgag 


1680 


tcgtattag 












1689 



<210> 8 
<211> 2630 
<212> DNA 

<213> Pilocarpus Heterophyllus CcDNA encoding for heterocarpine) 
<400> 8 

ctaatacgac tcactatagg gcaagcagtg gtatcaacgc agagtacgcg gggatgcccc 60 
aagctaattc ttatcttttt tctttctttt tgttgttgtt ttgtcaaagc agcaatgagg 120 
tctaggaatg gtgttcttca tttattcctt ttcgttcttg catggcttct gttggcggct 180 
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C LCCa tgc Lcl 


dc Lcaag L LC 


05143sequence listing.txt 
ggatgagaga tcaacatata tagttcatat 


yydCddydcc 




C d. X a. I. y C. L. Co. 


dddCC L LC LC 


tagcccccac 


cattggtact 


cttcggtcgt 


ecyaecccec 




cl a. y L L cl I. d d 


dy CCddCCdd 


attaaatcgc 


cgtcgatcct 


caccacttct 


ey ea Ldcece 




I. a, c y cl C cl a u y 


ccycLCdLyy 


tttcagtgca 


gttttatctc 


aacaggaact 


egaaac Lced 




cl a a, aciy L C L C 


cdyg L L ccg L 


ctcagtttat 


gccgataaga 


cagcgacact 


egacaccacc 




Co. La.Cd.CC uy 


ddC L LC LC LC 


cctgaatact 


gccaacgggt 


tgtggcctgc 


e Lcaaag eae 




gyTiyddyd Ld 


caa L eg L egg 


tgttattgac 


agcggtgtct 


ggccggagag 


egaaage eae 


DUU 


dd LydUyd Ly 


g ca cgggcgc 


tattccaagc 


agatggaagg 


gagaatgtga 


agceggacaa 


DOU 


ydyX tCdd L L 


cc Lcca Lg eg 


caactcaaag 


cttattggag 


ctagatattt 


cgataagggt 




dLCdLLyCyy 


caaa lcc egg 


gattaacatt 


agcatgaaat 


ctgccagaga 


■tactatgggg 


7Qr\ 
1 c5U 


catigggcLctc 


acacatcctc 


cacagttgct 


gggaattatg 


tggatggcgt 


e tea L ec e L L 


o4U 


ggctzatigctia 


aaggtiacagc 


aaaaggagtg 


gcaccacggg 


cgagagtggc 


tatgtaeaag 


yuu 


g tea L L L utg 


acgaagggcg 


ctatgcatct 


gatgttcttg 


ccggtatgga 


cgcggctatt 


C\Cf\ 


gctgatggtg 


etgatg eaat 


ttcaatatca 


atgggatttg 


atgagacccc 


gttgtatgaa 




gatcctatiEg 


caattgcctc 


attcgctgct 


acagagaagg 


gcgtagtggt 


Cecatcttca 


lOoO 


gcaggaaatg 


cagggccagc 


gctagggagc 


ttgcacaatg 


gaatcccatg 


gacgttaact 


1 1 >i rv 


g'ttigcagc'tg 


gaaccat:t:ga 


ccgttcattt 


gcaggcacta 


taactcttgg 


gagtggggaa 




accaxca L rg 


gaeggacaae 


gttcccagcc 


agtgcttatg 


tagcagactt 


gccactgctt 




raraacaaga 


Ce eac lC egc 


atgcaactca 


actcgattat 


tatctcaact 


ccgaactgac 




gccarcarcg 


Largcgaaga 


agctgaagat 


tcggtatctg 


agcaaatatc 


tgttgtcagt 


lioO 


gcaxcgaaca 


ttcggggagc 


catatttgtt 


tcagattatg 


atgctgaatt 


atttgaactt 


1440 


ggtggtgtga 


^ 4* 

C ea L eCCegg 


tgtcgtgatt 


agcaccaagg 


atgcaccggc 


tgtgatcagc 


1500 


Tiacgccagca 


a egaegrgaa 


acctaaggca 


agcatcaagt 


tccaacaaac 


tgttctgggc 


IbbO 


acaaagccxg 


^ ^ ^* ^ 

caccagccg L 


ggctttctat 


acttctagag 


gtccgtcacc 


gage eatcca 


1 OA 

IbzO 


ggca lc L Laa 


agccaga eae 


aatggcccct 


gggtcactag 


tttttgctgc 


eeggaeecca 


1 £QA 

IboO 


aaxac xgc La 


cagcccaaae 


tggtttgaat 


accctcttga 


caagtgaata 


caatargg et 


1/ 40 


LCTiggaaca L 


caa eggcc eg 


ccctcatgct 


gctggtgtag 


ctgctctcct 


eaagggcgca 


1 QAA 

loOO 


caccc LgaaL 


ggagtgcagc 


tgctattagg 


tctgcaatga 


tgactacagc 


aaa Lccex eg 


1 QCA 

lobo 


ga Ldacacac 


^ ^ ^ 
eaaa Lccaae 


ccgggacaat 


ggtctaatca 


atttcacatc 


ege L ecaece 




L Ldgc xa xgg 


gage egg cca 


agttgatcct 


aatcgggcac 


ttgatcctgg 


eeegaeeeae 




gaaaccaccc 


cacaagatta 


tgtgagcctc 


ctctgcactc 


tgaacttcac 


ceaaaaccaa 


2040 


atcctgtcca 


ttacaagatc 


aaaccgttac 


agctgctcca 


cccctaatcc 


tgatcttaae 


2100 


tatccttctt 


ttattacttt 


acactacaac 


acaaatgcaa 


catttgttca 


gaetttteae 


2160 


aggactgtga 


ctaacgttgg 


aggaagcgct 


acaacttaca 


aggccaagat 


eaetgeteet 


2220 
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r""t-ann'^"f"^'t"n 


Lay L Lay Ly L 


05143sequence listing.txt 
ctcaccagac acattggcct tcagaaagca 


y Ld LydyL.dy 






ay L. L^a%» L.a L 


tgagtacaag 


cctgatggtg 


aagaaactgt 


LLL.ai.i.Lyyy 


£. jtLI 


yadl.. L Ly L L L 


y yd L Lyddyd 


aaatgggaat 


cacactgtga 


ggagccctat 


LdL.dy Ly LL.d 


^*tvL/ 


ccttccatga 


gtaactttgt 


Q't't'ta'taQat! 

Vy W W W V& W V4 Vy \m 


acacaataat 


tiaaliaaaaat! 


ttgttctgat 


2460 


cacaactgtg 


ggaataatcg 


arai:i:"tat"aa 


acccaaaa'ta 




tcgtcttcaa 


2520 


cattatcata 


aaggacttga 


a1"<~at'n't'nt"0 

UL.V.CL ^ 






aaaaaaaaaa 


2580 


aaagtactct 


gcgttgatac 


cactgcttgc 


cctatagtga 


gtcgtattag 




2630 


<210> 9 














<211> 2325 












<212> DNA 














<213> Pilocarpus Heterophyllus (encoding part of cDNA 
heterocarpi ne) 


encoQ 1 ng lor 




<400> 9 
atzaaao'tc'ta 


aaaa'taa'tat: 


tcttcattta 


ttccttttca 


"tt:c"t1:aca"ta 


gcttctgttg 


Cif\ 

bU 


gcggctctcc 


atgctaactc 


aagttcggat 


gagagatcaa 


catatatagt 


Tcara Lggac 




aagacccata 


tgcccaaaac 


cttctctagc 


ccccaccatt 


ggtactcttc 


ggtcgttcga 


XoU 


tccctcaagt 


ctacaaagcc 


aaccaaatta 


aatcgccgtc 


gatcctcacc 


act L CXI Tig ra 




tactcttacg 


acaatgctgc 


tcatggtttc 


agtgcagttt 


tatctcaaca 


ggaac Lxigaa 


^nn 


actctaaaaa 


agtctccagg 


tttcgtctca 


gtttatgccg 


ataagacagc 


gacac L xgac 


3 0U 


accacccata 


cacctgaatt 


tctctccctg 


aatactgcca 


acgggttgtg 


gcc rgc L Lca 




aagtatggtg 


aagatataat 


tgttggtgtt 


attgacagcg 


gtgtctggcc 


ggagag xgaa 


/ion 


agttataatg 


atgatggtat 


gggcgctatt 


ccaagcagat 


ggaagggaga 


a xg tgaagc L 




ggacaagagt 


tcaattcctc 


catgtgcaac 


tcaaagctta 


ttggagctag 


a ta L L Lcga L 


bUU 


aagggtatca 


ttgcggcaaa 


tcctgggatt 


aacattagca 


tgaaatctgc 


cagaga iiacL 


DDU 


atggggcatg 


ggactcacac 


atcctccaca 


gttgctggga 


attatgtgga 


xggcg LL uca 


von 


ttctttggct 


atgctaaagg 


tacagcaaaa 


ggagtggcac 


cacgggcgag 


ag xggc LdTig 


/ oU 


tacaaggtca 


tttttgacga 


agggcgctat 


gcatctgatg 


ttcttgccgg 


Ld Lggacgcg 




gctattgctg 


atggtgttga 


tgtaatttca 


atatcaatgg 


gatttgatga 


gdccccg L Lg 




tatgaagatc 


ctatagcaat 


tgcctcattc 


gctgctacag 


agaagggcgt 


dyT.gyLC.LCd 


you 


tcttcagcag 


gaaatgcagg 


gccagcgcta 


gggagcttgc 


acaatggaat 


cccd Ly ydcy 


1 COCi 

1\JC.\J 


ttaactgttg 


cagctggaac 


cattgaccgt 


tcatttgcag 


gcactataac 


tcttgggagt 


1080 


ggggaaacca 


tcattggatg 


gacaatgttc 


ccagccagtg 


cttatgtagc 


agacttgcca 


1140 


ctgctttata 


acaagactta 


ctctgcatgc 


aactcaactc 


gattattatc 


tcaactccga 


1200 


actgacgcca 


tcatcgtatg 


cgaagaagct 


gaagattcgg 
Page 6 


tatctgagca 


aatatctgtt 


1260 



05143sequence listing.txt 



« ^ /I +- /I ^ -f- 

gxcdgrgcdT. 


Cyctcl(>clLLL.y 


yyydyc(.dLd 


L L Lg L L LCdg 


d L Ld Lyd Ly V_ 


Lgdd L Ld L L L 


1 ^70 


gddC L ugg xg 


g Ly LgdC La, L 


lcc ugy Lgx-C 


g xgd L Ldgcd 


ccddyyd Lyc 


dccggc Lg xg 




^ ^ ^ f 

a LCagC LdCg 


(.Cdy v.ctcl Lyd 


Lyl.gdddCC L 


aa/*irt^aa/i^a 

ddggCddgCa 


LCddyX LCCd 


^ ^ "3 -a ^ -*- f~\ -f- ■♦- 
dCdadC xg L L 


1 AAfi 

JL*f H-U 


^ ^ « « ^ y~ ^ "5 "3 

crgggcaCda 


dgccxgcdcc 


^ +- ^ +• 

agccg xggcL 


L lC Ld LdCt L 


c Ldgdyy LCL. 


+■ T M 1^ ^ 

gxcaccgagc 




**m »^ 

LaLCCsigQCB 


lc L Ldaagcc 


agaxd xaa rg 


^ IT* ^* ^* 

gcccc xggg L 


cac tag L L L L 


xgcxgcxxgg 


1 CI An 


SL't'tccaaa'ta 


crgc Ldcagc 


ccaaax rgg L 


L Lgaaraccc 


lc L Lgdcaag 


xgaaxacaax 




^ 0^ «^ 4* 

atggtttcxg 


gaacaxcaa L 


ggcc xgccc L 


catgctgctg 


g Lg xagc xgc 


xcxccxxaag 


XDoU 


ggcgcacacc 


c rgaaxggag 


tgcagctgct 


attaggtctg 


caargaLgac 


xacagcaaaL 


1 7 An 


cccttggata 


acacactaaa 


tccaatccgg 


gacaatggtc 


taatcaattt 


cacatctgct 


1800 


tcacctttag 


C'ta'tgggagc 


cggccaagtt 


gatcctaatc 


gggcacttga 


tcctggtttg 


±ODO 


atttatgaaa 


ccaccccaca 


agat:"tatgt:g 


agcctcctct 


gcactctgaa 


cttcacccaa 


1 Q") A 

±y^o 


aaccaaatcc 


"Cgticcat'tac 


aagatcaaac 


cgttacagct 


gctccacccc 


taatcctgat 


lyoo 


cttaactatc 


^ ^ ^ ^ ^ ^ ^ 

ct tctt Ltat 


tactttacac 


tacaacacaa 


atgcaacatt 


tgttcagact 


OA/I A 

2040 


tttcacagga 


ctgtgactaa 


cgttggagga 


agcgctacaa 


cttacaaggc 


caagatcact 


2100 


gctcctctag 


gttctgtagt 


tagtgtctca 


ccagacacat 


tggccttcag 


aaagcagtat 


2160 


gagcagcaga 


gctacgagct 


cactattgag 


tacaagcctg 


atggtgaaga 


aactgtttca 


2220 


tttggggaac 


ttgtttggat 


tgaagaaaat 


gggaatcaca 


ctgtgaggag 


ccctattaca 


2280 


gtgtcacctt 


ccatgagtaa 


ctttgtgttt 


atgggtacac 


aataa 




2325 



<210> 10 

<211> 774 

<212> PRT 

<213> Pilocarpus Heterophyllus (heterocarpine) 



<400> 10 

Met Arg ser Arg Asn Gly Val Leu His Leu Phe Leu Phe val Leu Ala 
1 5 10 15 

Trp Leu Leu Leu Ala Ala Leu His Ala Asn ser ser ser Asp Glu Arg 
20 25 30 

Ser Thr Tyr lie Val His Met Asp Lys Thr His Met Pro Lys Thr Phe 
35 40 45 

ser Ser Pro His His Trp Tyr ser Ser Val val Arg Ser Leu Lys Ser 
50 55 60 

Thr Lys Pro Thr Lys Leu Asn Arg Arg Arg Ser Ser Pro Leu Leu val 
65 70 75 80 
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05143sequence listing.txt 

Tyr sen Tyr Asp Asn Ala Ala His Gly Phe Ser Ala Val Leu Ser Gin 
85 90 95 

Gin Glu Leu Glu Thr Leu Lys Lys Ser Pro Gly Phe val Ser val Tyr 
100 105 110 

Ala Asp Lys Thr Ala Thr Leu Asp Thr Thr His Thr Pro Glu Phe Leu 
115 120 125 

Ser Leu Asn Thr Ala Asn Gly Leu Trp Pro Ala Ser Lys Tyr Gly Glu 
130 135 140 

Asp lie lie Val Gly Val lie Asp Ser Gly Val Trp Pro Glu Ser Glu 
145 150 155 160 

Ser Tyr Asn Asp Asp Gly Met Gly Ala lie Pro ser Arg Trp Lys Gly 
165 170 175 

Glu Cys Glu Ala Gly Gin Glu Phe Asn Ser Ser Met Cys Asn ser Lys 
180 185 190 

Leu lie Gly Ala Arg Tyr Phe Asp Lys Gly lie lie Ala Ala Asn Pro 
195 200 205 

Gly lie Asn lie Ser Met Lys Ser Ala Arg Asp Thr Met Gly His Gly 
210 215 220 

Thr His Thr Ser Ser Thr Val Ala Gly Asn Tyr val Asp Gly Val ser 
225 230 235 240 

Phe Phe Gly Tyr Ala Lys Gly Thr Ala Lys Gly val Ala Pro Arg Ala 
245 250 255 

Arg Val Ala Met Tyr Lys val lie Phe Asp Glu Gly Arg Tyr Ala Ser 
260 265 270 

Asp val Leu Ala Gly Met Asp Ala Ala lie Ala Asp Gly val Asp val 
275 280 285 

lie Ser lie Ser Met Gly Phe Asp Glu Thr Pro Leu Tyr Glu Asp Pro 
290 295 300 

lie Ala lie Ala Ser Phe Ala Ala Thr Glu Lys Gly val val val Ser 
305 310 315 320 

ser Ser Ala Gly Asn Ala Gly Pro Ala Leu Gly Ser Leu His Asn Gly 
325 330 335 

lie Pro Trp Thr Leu Thr val Ala Ala Gly Thr lie Asp Arg ser Phe 
340 345 350 
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Ala Gly Thr lie Thr Leu Gly ser Gly Glu Thr lie lie Gly Trp Thr 
355 360 365 

Met Phe Pro Ala Ser Ala Tyr val Ala Asp Leu Pro Leu Leu Tyr Asn 
370 375 380 

Lys Thr Tyr Ser Ala Cys Asn Ser Thr Arg Leu Leu Ser Gin Leu Arg 
385 390 395 400 

Thr Asp Ala lie lie Val Cys Glu Glu Ala Glu Asp ser val Ser Glu 
405 410 415 

Gin lie ser val val ser Ala ser Asn lie Arg Gly Ala lie Phe val 
420 425 430 

Ser Asp Tyr Asp Ala Glu Leu Phe Glu Leu Gly Gly val Thr lie Pro 
435 440 445 

Gly val val lie Ser Thr Lys Asp Ala Pro Ala val lie Ser Tyr Ala 
450 455 460 

Ser Asn Asp val Lys Pro Lys Ala Ser lie Lys Phe Gin Gin Thr val 
465 470 475 480 

Leu Gly Thr Lys Pro Ala Pro Ala val Ala Phe Tyr Thr Ser Arg Gly 
485 490 495 

Pro Ser Pro Ser Tyr Pro Gly lie Leu Lys Pro Asp lie Met Ala Pro 
500 505 510 

Gly Ser Leu val Phe Ala Ala Trp lie Pro Asn Thr Ala Thr Ala Gin 
515 520 525 

lie Gly Leu Asn Thr Leu Leu Thr Ser Glu Tyr Asn Met Val Ser Gly 
530 535 540 

Thr ser Met Ala Cys Pro His Ala Ala Gly val Ala Ala Leu Leu Lys 
545 550 555 560 

Gly Ala His Pro Glu Trp ser Ala Ala Ala lie Arg Ser Ala Met Met 
565 570 575 

Thr Thr Ala Asn Pro Leu Asp Asn Thr Leu Asn Pro lie Arg Asp Asn 
580 585 590 

Gly Leu lie Asn Phe Thr ser Ala Ser Pro Leu Ala Met Gly Ala Gly 
595 600 605 

Gin Val Asp Pro Asn Arg Ala Leu Asp Pro Gly Leu lie Tyr Glu Thr 
610 615 620 
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Thr Pro Gin Asp Tyr val Ser Leu Leu Cys Thr Leu Asn Phe Thr Gin 
625 630 635 640 

Asn Gin lie Leu ser lie Thr Arg ser Asn Arg Tyr ser Cys Ser Thr 
645 650 655 

Pro Asn Pro Asp Leu Asn Tyr Pro Ser Phe lie Thr Leu His Tyr Asn 
660 665 670 

Thr Asn Ala Thr Phe val Gin Thr Phe His Arg Thr val Thr Asn val 
675 680 685 

Gly Gly Ser Ala Thr Thr Tyr Lys Ala Lys lie Thr Ala Pro Leu Gly 
690 695 700 

Ser val val Ser val Ser Pro Asp Thr Leu Ala Phe Arg Lys Gin Tyr 
705 710 715 720 

Glu Gin Gin Ser Tyr Glu Leu Thr lie Glu Tyr Lys Pro Asp Gly Glu 
725 730 735 

Glu Thr val ser Phe Gly Glu Leu val Trp lie Glu Glu Asn Gly Asn 
740 745 750 

His Thr val Arg ser Pro lie Thr Val Ser Pro Ser Met Ser Asn Phe 
755 760 765 

Val Phe Met Gly Thr Gin 
770 

<210> 11 

<211> 33 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer for 5' specific cdna products 

<400> 11 

gggggatccg aggtctagga atggtgttct tea 

<210> 12 
<211> 41 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Primer for 3' specific cdna products 

<400> 12 

gggctcgagt tgtgtaccca taaacacaaa gttactcatg g 41 

<210> 13 

<211> 2338 

<212> DNA 

<213> Artificial Sequence 



<220> 

<223> CDNA encoding for heterocarpine having undergone a deletion of the 
initiation codon and a deletion of the STOP codon 



<400> 13 
gggggatccg 


aggtctagga 


atggtgttct 


tcatttattc 


cttttcgttc 


ttgcatggct 


60 


tctgttggcg 


gctctccatg 


ctaactcaag 


ttcggatgag 


agatcaacat 


atatagttca 


120 


tatggacaag 


acccatatgc 


ccaaaacctt 


ctctagcccc 


caccattggt 


actcttcggt 


180 


cgttcgatcc 


ctcaagtcta 


caaagccaac 


caaattaaat 


cgccgtcgat 


cctcaccact 


240 


tcttgtatac 


tcttacgaca 


atgctgctca 


tggtttcagt 


gcagttttat 


ctcaacagga 


300 


acttgaaact 


ctaaaaaagt 


ctccaggttt 


cgtctcagtt 


tatgccgata 


agacagcgac 


360 


acttgacacc 


acccatacac 


ctgaatttct 


ctccctgaat 


actgccaacg 


ggttgtggcc 


420 


tgcttcaaag 


tatggtgaag 


atataattgt 


tggtgttatt 


gacagcggtg 


tctggccgga 


480 


gagtgaaagt 


tataatgatg 


atggtatggg 


cgctattcca 


agcagatgga 


agggagaatg 


540 


tgaagctgga 


caagagttca 


attcctccat 


gtgcaactca 


aagcttattg 


gagctagata 


600 


tttcgataag 


ggtatcattg 


cggcaaatcc 


tgggattaac 


attagcatga 


aatctgccag 


660 


agatactatg 


gggcatggga 


ctcacacatc 


ctccacagtt 


gctgggaatt 


atgtggatgg 


720 


cgtttcattc 


tttggctatg 


ctaaaggtac 


agcaaaagga 


gtggcaccac 


gggcgagagt 


780 


ggctatgtac 


aaggtcattt 


ttgacgaagg 


gcgctatgca 


tctgatgttc 


ttgccggtat 


840 


ggacgcggct 


attgctgatg 


gtgttgatgt 


aatttcaata 


tcaatgggat 


ttgatgagac 


900 


cccgttgtat 


gaagatccta 


tagcaattgc 


ctcattcgct 


gctacagaga 


agggcgtagt 


960 


ggtctcatct 


tcagcaggaa 


atgcagggcc 


agcgctaggg 


agcttgcaca 


atggaatccc 


1020 


atggacgtta 


actgttgcag 


ctggaaccat 


tgaccgttca 


tttgcaggca 


ctataactct 


1080 


tgggagtggg 


gaaaccatca 


ttggatggac 


aatgttccca 


gccagtgctt 


atgtagcaga 


1140 


cttgccactg 


ctttataaca 


agacttactc 


tgcatgcaac 


tcaactcgat 


tattatctca 


1200 


actccgaact 


gacgccatca 


tcgtatgcga 


agaagctgaa 


gattcggtat 


ctgagcaaat 


1260 
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atctgttgtc 


agtgcatcga 


acattcgggg 


agccatattt 


gtttcagatt 


atgatgctga 


1320 


attatttgaa 


cttggtggtg 


tgactattcc 


tggtgtcgtg 


attagcacca 


aggatgcacc 


1380 


ggctgtgatc 


agctacgcca 


gcaatgatgt 


gaaacctaag 


gcaagcatca 


agttccaaca 


1440 


aactgttctg 


ggcacaaagc 


ctgcaccagc 


cgtggctttc 


tatacttcta 


gaggtccgtc 


1500 


accgagctat 


ccaggcatct 


taaagccaga 


tataatggcc 


cctgggtcac 


tagtttttgc 


1560 


tgcttggatt 


ccaaatactg 


ctacagccca 


aattggtttg 


aataccctct 


tgacaagtga 


1620 


atacaatatg 


gtttctggaa 


catcaatggc 


ctgccctcat 


gctgctggtg 


tagctgctct 


1680 


ccttaagggc 


gcacaccctg 


aatggagtgc 


agctgctatt 


aggtctgcaa 


tgatgactac 


1740 


agcaaatccc 


ttggataaca 


cactaaatcc 


aatccgggac 


aatggtctaa 


tcaatttcac 


1800 


atctgcttca 


cctttagcta 


tgggagccgg 


ccaagttgat 


cctaatcggg 


cacttgatcc 


1860 


tggtttgatt 


tatgaaacca 


ccccacaaga 


ttatgtgagc 


ctcctctgca 


ctctgaactt 


1920 


cacccaaaac 


caaatcctgt 


ccattacaag 


atcaaaccgt 


tacagctgct 


ccacccctaa 


1980 


tcctgatctt 


aactatcctt 


cttttattac 


tttacactac 


aacacaaatg 


caacatttgt 


2040 


tcagactttt 


cacaggactg 


tgactaacgt 


tggaggaagc 


gctacaactt 


acaaggccaa 


2100 


gatcactgct 


cctctaggtt 


ctgtagttag 


tgtctcacca 


gacacattgg 


ccttcagaaa 


2160 


gcagtatgag 


cagcagagct 


acgagctcac 


tattgagtac 


aagcctgatg 


gtgaagaaac 


2220 


tgtttcattt 


ggggaacttg 


tttggattga 


agaaaatggg 


aatcacactg 


tgaggagccc 


2280 


tattacagtg 


tcaccttcca 


tgagtaactt 


tgtgtttatg 


ggtacacaac 


tcgagccc 


2338 



<210> 14 
<211> 793 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Recombinant heterocarpi ne 
<400> 14 

Met Ala lie ser Arg Glu Leu val Asp Pro Arg Ser Arg Asn Gly val 
15 10 15 

Leu His Leu Phe Leu Phe val Leu Ala Trp Leu Leu Leu Ala Ala Leu 
20 25 30 

His Ala Asn Ser Ser Ser Asp Glu Arg Ser Thr Tyr lie val His Met 
35 40 45 

Asp Lys Thr His Met Pro Lys Thr Phe Ser Ser Pro His His Trp Tyr 
50 55 60 
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ser ser val val Arg Ser Leu Lys ser Thr Lys Pro Thr Lys Leu Asn 
65 70 75 80 

Arg Arg Arg Ser Ser Pro Leu Leu val Tyr ser Tyr Asp Asn Ala Ala 
85 90 95 

His Gly Phe ser Ala val Leu Ser dn Gin Glu Leu Glu Thr Leu Lys 
100 105 110 

Lys Ser Pro Gly Phe Val Ser val Tyr Ala Asp Lys Thr Ala Thr Leu 
115 120 125 

Asp Thr Thr His Thr Pro Glu Phe Leu Ser Leu Asn Thr Ala Asn Gly 
130 135 140 

Leu Trp Pro Ala Ser Lys Tyr Gly Glli Asp lie lie val Gly Val lie 
145 150 155 160 

Asp Ser Gly val Trp Pro Glu Ser Glu Ser Tyr Asn Asp Asp Gly Met 
165 170 175 

Gly Ala lie Pro Ser Arg Trp Lys Gly Glu Cys Glu Ala Gly Gin Glu 
180 185 190 

Phe Asn Ser Ser Met Cys Asn Ser Lys Leu lie Gly Ala Arg Tyr Phe 
195 200 205 

Asp Lys Gly lie lie Ala Ala Asn Pro Gly lie Asn lie ser Met Lys 
210 215 220 

Ser Ala Arg Asp Thr Met Gly His Gly Thr His Thr Ser Ser Thr val 
225 230 235 240 

Ala Gly Asn Tyr val Asp Gly val ser Phe Phe Gly Tyr Ala Lys Gly 
245 250 255 

Thr Ala Lys Gly val Ala Pro Arg Ala Arg val Ala Met Tyr Lys Val 
260 265 270 

lie Phe Asp Glu Gly Arg Tyr Ala Ser Asp Val Leu Ala Gly Met Asp 
275 280 285 

Ala Ala lie Ala Asp Gly Val Asp Val lie Ser lie Ser Met Gly Phe 
290 295 300 

Asp Glu Thr Pro Leu Tyr Glu Asp Pro lie Ala lie Ala Ser Phe Ala 
305 310 315 320 

Ala Thr Glu Lys Gly val. val val Ser ser ser Ala Gly Asn Ala Gly 
325 330 335 
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Pro Ala Leu Gly Ser Leu His Asn Gly lie Pro Trp Thr Leu Thr val 
340 345 350 

Ala Ala Gly Thr lie Asp Arg ser Phe Ala Gly Thr lie Thr Leu Gly 
355 360 365 

ser Gly Glu Thr lie lie Gly Trp Thr Met Phe Pro Ala Ser Ala Tyr 
370 375 380 

Val Ala Asp Leu Pro Leu Leu Tyr Asn Lys Thr Tyr Ser Ala Cys Asn 
385 390 395 400 

Ser Thr Arg Leu Leu Ser Gin Leu Arg Thr Asp Ala lie lie val cys 
405 410 415 

Glu Glu Ala Glu Asp ser val ser Glu Gin lie Ser Val val ser Ala 
420 425 430 

Ser Asn lie Arg Gly Ala lie Phe val Ser Asp Tyr Asp Ala Glu Leu 
435 440 445 

Phe Glu Leu Gly Gly val Thr lie Pro Gly val Val lie ser Thr Lys 
450 455 460 

Asp Ala Pro Ala Val lie Ser Tyr Ala Ser Asn Asp Val Lys Pro Lys 
465 470 475 480 

Ala Ser lie Lys Phe Gin Gin Thr val Leu Gly Thr Lys Pro Ala Pro 
485 490 495 

Ala val Ala Phe Tyr Thr Ser Arg Gly Pro Ser Pro Ser Tyr Pro Gly 
500 505 510 

lie Leu Lys Pro Asp lie Met Ala Pro Gly Ser Leu Val Phe Ala Ala 
515 520 525 

Trp lie Pro Asn Thr Ala Thr Ala Gin lie Gly Leu Asn Thr Leu Leu 
530 535 540 

Thr Ser Glu Tyr Asn Met val Ser Gly Thr Ser Met Ala Cys Pro His 
545 550 555 560 

Ala Ala Gly val Ala Ala Leu Leu Lys Gly Ala His Pro Glu Trp ser 
565 570 575 

Ala Ala Ala lie Arg Ser Ala Met Met Thr Thr Ala Asn Pro Leu Asp 
580 585 590 

Asn Thr Leu Asn Pro lie Arg Asp Asn Gly Leu lie Asn Phe Thr Ser 
595 600 605 
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Ala ser Pro Leu Ala Met Gly Ala Gly Gin val Asp Pro Asn Arg Ala 
610 615 620 

Leu Asp pro Gly Leu lie Tyr Glu Thr Thr Pro Gin Asp Tyr val ser 
625 630 635 640 

Leu Leu Cys Thr Leu Asn Phe Thr Gin Asn Gin lie Leu Ser lie Thr 
645 650 655 

Arg Ser Asn Arg Tyr Ser Cys Ser Thr pro Asn Pro Asp Leu Asn Tyr 
660 665 670 

Pro Ser Phe lie Thr Leu His Tyr Asn Thr Asn Ala Thr Phe Val Gin 
675 680 685 

Thr Phe His Arg Thr val Thr Asn val Gly Gly Ser Ala Thr Thr Tyr 
690 695 700 

Lys Ala Lys lie Thr Ala Pro Leu Gly Ser val val Ser val Ser Pro 
705 710 715 720 

Asp Thr Leu Ala Phe Arg Lys Gin Tyr Glu Gin Gin ser Tyr Glu Leu 
725 730 735 

Thr lie Glu Tyr Lys Pro Asp Gly Glu Glu Thr Val Ser Phe Gly Glu 
740 745 750 

Leu val Trp lie Glu Glu Asn Gly Asn His Thr val Arg ser Pro lie 
755 760 765 

Thr val ser Pro ser Met Ser Asn Phe val Phe Met Gly Thr Gin Leu 
770 775 780 

Glu His His His His His His His His 
785 790 
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